the kinetic energy term, which is based on the sta tistical Thomas-Fermi (TF) theory of the atom [3]. The constants "a and "k are in atomic units
V(R = 00) These atomic and ionic electron densities have been calculated by using good SCF Dirac-Fock-Slater (DFS) wavefunctions. To get the scattering potential energy we have to subtract from the total system energy the total energies of the separated particles
V(R) = E(R) -EI -E 2
where we use Qx = 0.7.
For the electron density p of the scattering system we take the sum of the densities of the separated collision partners
The interatomic potential of the ion-atom scattering system IN+-I at small intermediate internuclear distances is calculated for different charge states N from atomic Dirac-Focker-Slater (DFS) electron densities within a statistical model. The behaviour of the potential structures, due to ionized electronic shells, is studied by calculations of classical elastic differential scattering cross-sections.
The interatomic potential as a tool for the description of elastic scattering between ions and atoms has been studied by many authors [1] and it is known quite weIl in the two extreme ranges of internuclear distances where the forces of the electrons, surrounding the colliding nuclei, can be described by screening functions. But as soon as the internuclear distance becomes comparable to the expectation values of the electron shell radii the interatomic forces depend on the actual distribution of the charge density, the potential contains structures due to the electronic shell structure in the two-centre many-electron system. Loftager et al. [2] have shown that these shell structure effects can be observed in various scattering systems. They measured well defined structures in the elastic differential so scattering cross-section for sma11 angle scattering with impact energies from 2.5 to 400keV.
(10)
Our method
We calculated the interatomic potential in a density functional approach. For a given internuclear separation R = Irl -r21 the total system energy is in atomic units (1) where (2) 3. Results and discussion for IN+-I As the electron shell structure effect on the interatomic potential is very small in an absolute plot, we choose an ordinate that is relative to the average potential of the system I-I, as suggested by Loftager et al. [2] . The Lenz-Jensen potential fits the overall behaviour of many-electron systems quite weH but does not take into account the effects of electronic shell structure. Its analytic form is in atomic units for the peak at s = 2 X 10-3 • This one is smeared out by inelastic processes during the collision which are not separated by the experiment. The two curves for N = 17 and N = 25 show the development of the cross-section for increasing ionization. As there are no experimental data available for these highly ionized systems, we predict a general increase of the cross-section while the peak structure will change only slightly to higher s-values. Only the peak at very small s, which is enhanced in our model, will be lowered significantly by ionization and charge transfer during the collision. (12)
where fJ is the c.m. scattering angle, b the impact parameter, R o the distance of closest approach and E o cm the c.m. impact energy. The elastic differential scattering cross-section is given by
Conclusion
In this communication we get an interpretation of the structures in interatornic potentials for the elastic scattering of atoms with highly charged ions. We show that with a simple statistical model rather good interatomic scattering potentials can be calculated which allow us to predict even detailed structures in elastic scattering cross-sections for scattering systems with various charge states. 
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